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Esophageal Morphology from Linxian,

China

Squamous Histologic Findings in 754 Patients

Sanford M. Dawsey, M.D.,* Klaus J. Lewin, M.D., F.R.C.Path.,t Fu-Sheng Liu, M.D,}
Guo-Qing Wang, M.D.,§ and Qiong Shen, M.D.||

Background. Linxian, China, has one of the highest
rates of esophageal cancer in the world. Other authors
have described high prevalences of histologic esophagi-
tis, atrophy, and dysplasia in Linxian and have suggested
that these findings may represent precancerous lesions
in this population. In 1987, a new endoscopic survey al-
lowed the authors to make an independent study of esoph-
ageal histology in Linxian.

Methods. There were 1567 satisfactory squamous
esophageal biopsies available from 754 patients, These
biopsies were classified as normal, atrophy, acanthosis,
esophagitis, squamous dysplasia, or squamous cancer.

Results. Classified by their worst diagnosis, 56.5% of
the 754 patients had normal mucosa, 0.0% atrophy,
11.5% acanthosis, 4.6% esophagitis, 22.7% squamous
dysplasia, and 4.6% squamous cancer.

Conclusions. The results show a different distribu-
tion of esophageal squamous diagnoses than has been re-
ported previously from this population. The authors be-
lieve that the major reason for this discrepancy was dif-
ferences in histologic criteria. In this survey, seemingly
small differences in criteria could cause large differences
in apparent disease prevalence; this was especially true
for esophagitis. By the criteria used in this study, histo-
logic esophagitis and atrophy are uncommon findings in
Linxian, raising questions about their significance as
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China has the highest esophageal cancer mortality rates
in the world, and Linxian, Henan Province, has one of
the highest rates of esophageal cancer in China.’ Since
1983, the Cancer Institute of the Chinese Academy of
Medical Sciences and the U.S. National Cancer Institute
have collaborated to carry out two prospective Nutri-
tion Intervention Trials in Linxian to test the hypothesis
that nutritional supplementation can affect the inci-
dence and mortality of esophageal cancer.? As a part of
this collaboration, an endoscopic survey was performed
in 1987 on patients in the Dysplasia Trial, a study lim-
ited to individuals with a previous cytologic diagnosis
of esophageal dysplasia. This endoscopic survey al-
lowed us to examine a wide range of squamous esopha-
geal biopsies from this high-risk population. This paper
describes and illustrates the histologic findings of this
survey and compares our results with those of previous
authors.

Materials and Methods

Endoscopic Survey

Details of the Dysplasia Trial have been described previ-
ously.? Briefly, 12,877 Linxian residents were screened
by esophageal balloon cytology in 1983.% Of those
screened, 3318 with a cytologic diagnosis of dysplasia
were randomized into the treatment or the placebo arm
of a six-year double-blind prospective nutrition inter-
vention trial. Active intervention, consisting of daily
tablets containing 26 vitamins and minerals at two to
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three times U.S. Recommended Daily Allowances, be-
gan on May 1, 1985.

In November and December, 1987, after 30 months
of active intervention, 833 dysplasia trial patients un-
derwent endoscopy. The study was approved by the
Human Research Review Committee of the Cancer In-
stitute of the Chinese Academy of Medical Sciences,
and informed consent was obtained from each patient
before the procedure.

During endoscopy, the entire esophagus and stom-
ach were visually examined. If a focal lesion was found,
one or more 2.8-mm clinical biopsies were taken for
clinical diagnosis. If, after these biopsies were removed,
enough of the focal lesion was still left, two 2.8-mm
research biopsies also were taken from this site. If the
focal lesion was removed completely by clinical biop-
sies or if no such lesion was present, the research biop-
sies were taken from the middle third of the esophagus.

The clinical biopsies were fixed immediately in
10% buffered formalin. The research biopsies were ori-
ented on filter paper, incubated for 1 hour for tritiated
thymidine incorporation, and then fixed. One of each
pair of research biopsies was fixed in 10% buffered for-
malin, and the other was fixed in 95% ethanol. All of
the biopsies were embedded in paraffin, cut in 5-um
sections, and stained with hematoxylin and eosin.

The biopsy slides were read jointly by three pathol-
ogists (5.M.D., K.].L.,, F.S.L.) without knowledge of the
patient’s history, treatment group, or the visual endo-
scopic findings.

Histologic Categories

The histologic criteria were based on previous descrip-
tions.*” After reviewing several hundred biopsies, we
modified some criteria, leading to the following defini-
tions:

Normal. There was a well-oriented stratified squa-
mous epithelium, containing a basal zone and a super-
ficial zone, with or without underlying lamina propria
(Fig. 1). The basal zone was defined as including the
cells from the basal lamina to the level where the nuclei
were separated by one nuclear diameter.® The superfi-
cial zone, including all of the epithelium above the ba-
sal zone, was composed of spinous cells that became
flattened progressively toward the surface. Most biop-
sies showed some mature squamous cells with abun-
dant clear cytoplasm, an appearance we called clear cell
change. Nearly all biopsies showed a few lymphocytes
scattered in the epithelium, without evidence of asso-
ciated tissue damage. The epithelial thickness was be-
tween that of atrophy and acanthosis, as defined below.
There was no surface keratinization, parakeratosis, or

Figure 1. Normal squamous mucosa. The papillae are confined to
the lower two thirds of the epithelium, and the basal zone is only
a few cells thick (original magnification, X200).

evidence of esophagitis, squamous dysplasia, or squa-
mous cancer, as defined below.

Atrophy. A well-oriented portion of the epithelium
was less than or equal to 10-cells thick, and there was
no convincing evidence of loss of surface epithelium
during the biopsy procedure or of granulation tissue in
the underlying lamina propria. In addition, there was
no evidence of esophagitis, squamous dysplasia, or
squamous cancer.

Acanthosis. A well-oriented portion of the epithe-
lium, measured from basal lamina to surface, was
greater than or equal to 0.5-mm thick (Fig. 2). Using our
Olympus BHS microscope (Olympus Corporation, Lake
Success, NY) with 10X widefield eyepieces and a 20X
objective lens (X200, total magnification), acanthoticep-
ithelia filled half or more of the microscopic field. There
was no evidence of esophagitis, squamous dysplasia, or
squamous cancer.

Esophagitis. One or more of the following three
criteria were present: (1) the lamina propria papillae
extended into the upper third of the epithelium and the
basal zone thickness was more than 15% of the epithe-
lial thickness (Figure 3); (2) there was focal or diffuse
infiltration of the epithelium by polymorphonuclear
leukocytes (= 2 cells /tissue section) or eosinophils (= 1
cell /tissue section) (Figure 4); and/or (3) there was a
dense non-follicular infiltrate of mononuclear inflam-
matory cells and/or an easily recognized infiltrate of
neutrophils in the lamina propria (Figure 5). Both elon-
gated papillae and basal cell hyperplasia were required
for criterion 1; this criterion was not used in biopsies
from the distal 2.5 cm of the esophagus, because these
features can be present in normal biopsies from this
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Figure 4. Esophagitis. The epithelium is infiltrated by clearly
recognizable polymorphonuclear leukocytes (original magnification,
X1000).

present. If only criterion 1 was present, the esophagitis

was graded as mild. All biopsies with histologic erosion

s - " ' or ulceration of the epithelium were graded as severe.

Fig.m:e 2. Acan.tl.msils. The epithelium is thicker than normal mucosa Squamous dysplasia. Nuclear atypia (enlarge~
(original magnification, X200). . :

ment, pleomorphism and hyperchromasia), loss of nor-

[

area (5). Only criteria 2 and 3 were used in biopsies
showing squamous dysplasia or squamous cancer, be-
cause basal zone thickness could not be evaluated in
these settings. Esophagitis was graded as mild, moder-

as . .
ate, or severe based on the amount of inflammation

feoa

R
Figure 3. Esophagitis. This biopsy resembles the reflux esophagitis Figure 5. Esophagitis. There is a dense nonfollicular infiltrate of
commonly seen in western countries, with characteristic marked mononuclear inflammatory cells that is confined to the lamina
elongation of lamina propria papillae (original magnification, X200). propria (original magnification, X200). i
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Figure 6. Mild squamous dysplasia. There are enlarged,
hyperchromatic nuclei in the lower third of the epithelium that have
lost their basal orientation. Higher in the epithelium, normal
squamous maturation is evident (original magnification, X<200).

mal cell polarity, and abnormal tissue maturation were
present, without invasion of epithelial cells through the
basement membrane. In mild dysplasia (Figure 6), these
abnormalities were confined to the lower third of the
epithelium; in moderate dysplasia, they were presentin
the lower two thirds of the epithelium; and in severe
dysplasia (Figure 7), they involved the upper third of
the epithelium as well. Full-thickness involvement of
the epithelium (defined as carcinoma-in-situ by some)
was included under severe dysplasia. Dysplasia not
otherwise specified was diagnosed when dysplasia was

Figure 7. Severe squamous dysplasia, showing atypical nuclei and
abnormal maturation throughout the epithelium (original
magnification, X200).

Figure 8. Intramucosal squamous cancer. A tongue of neoplastic
squamous cells is invading the lamina propria. The adjacent
epithelium (on the right) appears normal (original magnification,
X200).

present but could not be graded accurately because of
poor tissue orientation or other artifact.

Squamous cancer. Malignant squamous cells were
present that had invaded through the basement mem-
brane (Fig. 8). When invasion was confined to the lam-
ina propria or muscularis mucosa, it was defined as in-
tramucosal carcinoma.

Analysis

For each patient, a worst esophageal diagnosis was de-
termined using the hierarchy of invasive cancer > dys-
plasia > esophagitis > acanthosis > normal.

Results

A total of 1567 satisfactory squamous biopsies were ob-
tained, including 395 clinical biopsies, 562 formalin-
fixed research biopsies, and 610 alcohol-fixed research
biopsies. Seven hundred fifty-four (91%) of the 833
endoscoped patients had at least one satisfactory squa-
mous esophageal biopsy.

Table 1 shows the results of the 1567 satisfactory
squamous biopsies. The distributions of diagnoses of
the formalin-fixed and alcohol-fixed research biopsies
were similar, and, therefore, only the combined data
are shown. Overall, 16% of the biopsies contained sub-
epithelial lamina propria.

We classified 1114 (71.1%) of the 1567 biopsies as
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Table 1. Histologic Diagnoses of 1567 Squamous Esophageal Biopsies from Linxian, China

Dysplasiat

Esophagitis* Neot

Type of No. of

otherwise

biopsy  biopsies Normal Atrophy Acanthosis Mild Moderate Severe Total Mild Moderate Severe specified Total Cancert

Research 1172 915 0 80 19 4
(78.1)  (0.0) (68 (1.6) (0.3)
Clinical 395 199 0 23 13 5
(50.4) (0.0 (5.8  (33) (1.3)
Total 1567 1114 0 103 32 9
(711 (0.0) 6.6) {(20) (0.6

1 24 69 31 20 7 127 26
©.1) (200 (5.9) (26 (@17 (06 (108 (22)
6 24 41 20 42 17 120 29
(1.5) (6.1) (104) (3.1) (10.6) (43) (304) (7.3)
7 48 110 51 62 24 247 55

(0.4) (3.1) (7.0) (33) (40) (1.5) (15.8) (3.5)

Data are number of biopsies; row percentages are shown in parentheses.
* Without dysplasia or cancer.
1 With or without esophagitis.

normal. Five of these biopsies had elongated lamina
propria papillae without accompanying basal cell hy-
perplasia, and 67 of them showed basal cell hyperplasia
without elongated papillae.

We saw no examples of atrophy as defined above.
Acanthosis was uncommon but not rare, diagnosed in
103 (6.6%) of the biopsies.

Esophagitis was the worst diagnosis in 48 (3.1%) of
the biopsies. However, among biopsies showing dys-
plasia or cancer that were available for a second review,
20/116 (17%) with squamous dysplasia and 18/23
(78%) with squamous cancer showed accompanying
esophagitis. Of the 48 biopsies with a worst diagnosis of
esophagitis, 32 (67%) were graded as mild, 9 (19%) as
moderate, and 7 (15%) as severe esophagitis. Among
these biopsies, 8 (17%) showed elongated papillae and
basal cell hyperplasia, 24 (50%) contained intraepithe-
lial neutrophils, 3 (6%) contained intraepithelial eosin-
ophils, and 19 (40%) showed lamina propria inflamma-
tion,

We diagnosed 247 {15.8%) of our biopsies as squa-
mous dysplasia. Of these, 110 (45%) were graded as
mild, 51 (21%) as moderate, 62 (25%) as severe, and 24
(10%) as dysplasia not otherwise specified. Of the 62
severely dysplastic biopsies, 18 showed full-thickness
dysplasia and would have been cailed carcinoma-in-
situ if that category had been used.

We had 55 biopsies of squamous cancer, 3.5% of
our total biopsies. Thirty-one (56%) of these appeared
to be intramucosal cancer, and 24 (44%) appeared to be
more deeply invasive.

Greater proportions of the clinical biopsies showed
cancer, dysplasia, or esophagitis, whereas more of the
research biopsies showed normal mucosa.

Table 2 classifies the 754 patients by their worst
esophageal diagnosis: 426 (56.5%) had normal mucosa,
87 (11.5%) showed acanthosis, 35 (4.6%) had esopha-
gitis, 171 (22.7%) bhad squamous dysplasia, and 35

(4.6%) had invasive squamous cancer. This distribution
of diagnoses did not differ significantly by treatment
group,” and, therefore, only the combined data are
shown.

Discussion

Since 1979, Crespi, Munoz et al.'">*® and others using
their methods**® have described high prevalences of
histologic esophagitis, acanthosis, atrophy, and dyspla-
sia in Iranian and Chinese populations that have high
esophageal squamous cancer rates and little or no evi-
dence of esophageal reflux. They have proposed that
some of these histologic findings may represent stages
in the natural history of esophageal cancer in these pop-
ulations.'" An endoscopic survey conducted as a part of
the Linxian nutrition intervention trials gave us an op-
portunity to make an independent study of esophageal
histology in such a high-risk Chinese population.

Development of Histologic Criteria

Realizing that there might be distinctive histologic find-
ings, we first reviewed several hundred biopsies to look
for morphologic patterns before settling on criteria for
histologic categories. We made the following observa-
tions:

Epithelial thickness. The thickness of the squa-
mous epithelium in our biopsies formed a continuous
spectrum, with no distinct steps between thin, normal,
and thick epithelia. Thus, any categorization of cases
based on epithelial thickness had to involve arbitrary
divisions. We decided to record three thickness catego-
ries, and we tried to make our divisions as practical,
objective, and reproducible as possible. We separated
atrophy from normal epithelium by counting cell
layers, as has been reported previously in Chinese stud-
ies,® because we found we could count the lower cell
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Table 2. Worst Esophageal Diagnoses in 754 Endoscoped Patients from Linxian, China

Dysplasia
Esophagitis Not
No. of otherwise
patients Normal Atrophy Acanthosis Mild Moderate Severe Total Mild Moderate Severe specified  Total Cancer
754 426 0 87 24 5 35 80 35 44 12 171 35
{56.5) (0.0 (11.5) (3.2) 0.7) (0.8) (4.6) (10.6) (4.6) (5.8) (1.6) (22.7)  (4.6)

Data are number of patients; row percentages are shown in parentheses.

layers of the squamous epithelium with reasonable ac-
curacy. However, counting cell layers to separate acan-
thosis from normal epithelium was not accurate or re-
producible, so we divided these categories by a simple
microscopic measurement of the epithelial thickness.

We noticed at least two artifacts that could affect
our estimates of epithelial thickness. Loss of surface epi-
thelium during the biopsy procedure (Figure 9) was a
common and potentially significant problem caused by
the adherence of varying amounts of superficial epithe-
lium to the biopsy forceps during tissue removal. Be-
cause it was impossible to know how much superficial
tissue had been lost, it was not possible to compensate
for this artifact when estimating epithelial thickness.
Suboptimal orientation of biopsy tissue, which could
cause an overestimation of epithelial thickness, was a
less common problem, and compensation for this arti-
fact usually could be made.

A few biopsies showed a thin epithelium overlying
granulation tissue (Figure 10), an appearance suggest-

e

Figure 9. Artifactual loss of surface epithelium. This epithelium has
been torn, probably during removal from the biopsy forceps. On
the left it is acanthotic, but on the right, where the surface layers
have been lost, it appears to have a normal thickness (original
magnification, X200).

ing epithelial regeneration over a mucosal erosion. We
decided not to categorize the apparently changing epi-
thelial thickness of these biopsies, all of which were
diagnosed as esophagitis because of inflammatory cell
infiltrates. We also saw a few dysplastic biopsies that
were fewer than 10-cells thick (Figure 11); we diag-
nosed these biopsies as squamous dysplasia.

Epithelial clear cell change. Sixty-eight percent of
our biopsies contained at least some enlarged spinous
cells with abundant clear cytoplasm (Figure 12}, an ap-
pearance we called clear cell change. The number and
location of such cells varied widely, and we could not
identify a pattern that was distinctive enough to be
given a separate histologic diagnosis. In some biopsies,
clear cells were seen preferentially at the lateral and /or
superficial edges of the histologic sections, suggesting a
relationship to the completeness of fixation or fluid ex-
change during tissue processing. A clear cell appear-
ance was also seen regularly in poorly oriented squa-
mous cells viewed en face, suggesting that it was some-
times an artifact of orientation.

Papillary height. Estimates of the height of lamina
propria papillae relative to total epithelial thickness
were necessarily affected by artifacts such as loss of
surface epithelium or oblique cutting of biopsies. Our

Figure 10. This biopsy shows a thin regenerating epithelium
overlying granulation tissue and fibrosis (original magnification,
x200).
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Figure 11. This dysplastic biopsy has fewer than 10 cell layers
(original magnification, X200).

estimates of papillary height formed a continuous spec-
trum, We decided to follow accepted criteria for reflux
esophagitis*” and require that papillae extend into the
upper third of the epithelium and be accompanied by
basal cell hyperplasia to be diagnostic of esophagitis.
Elongated papillae and basal cell hyperplasia were not
used to diagnose esophagitis in biopsies from the distal
2.5 cm of the esophagus, because they can be normal
features in this area.’

Congestion of papillary capillaries. Capillary con-
gestion and hemorrhage within lamina propria papillae
has been described as a possible criterion for reflux eso-
phagitis,’® and it was mentioned as a criterion for eso-
phagitis in previous endoscopic surveys in Linxian."’"*?
We found papillary vascular congestion in 32% of our
biopsies. Most of these biopsies showed no other evi-
dence of esophagitis, and many biopsies with clear eso-
phagitis did not show this feature. It appeared that such
congestion was usually an artifact of the biopsy proce-
dure, so we did not use this as a criterion for diagnosing
esophagitis.

Figure 12. Clear cell change. The cells above the basal zone have
abundant clear cytoplasm (original magnification, X400).

2033

Figure 13. Focal aggregates of epithelial lymphocytes are seen
around two lamina propria papillae. This was an occasional finding
of uncertain significance (original magnification, X200).

Basal cell hyperplasia We used Johnson et al.’s
definition of the basal zone,® which we found to be
simple and reproducible. Basal zone thickness could be
estimated only in nondysplastic biopsies. As with mea-
surements of papillary height, estimates of basal zone
thickness relative to total epithelial thickness were in-
fluenced by artifacts that affected epithelial thickness
measurements. Following accepted criteria for reflux
esophagitis,*” we decided to consider a basal zone
greater than 15% (about one sixth) of the epithelial
thickness to be abnormal, and we required that this
basal cell hyperplasia be accompanied by elongation of
the lamina propria papillae for a diagnosis of esophagi-
tis to be made.

Epithelial inflammation. Several authors have
documented that lymphocytes and Langerhans” cells
are normal components of the esophageal squamous
epithelium.”'”’* We found scattered intraepithelial
lymphocytes in over 98% of our biopsies. We also
found these lymphocytes in 100% of 63 biopsies from
19 asymptomatic Canadian patients who had been pre-
viously described® (slides provided by Dr. Wilfred M.
Weinstein of UCLA). We decided that these cells were a
normal finding, so we did not interpret them as histo-
logic evidence of esophagitis. In addition to these scat-
tered lymphocytes, a few biopsies showed focal aggre-
gates of epithelial lymphocytes adjacent to lamina pro-
pria papillae (Figure 13). Usually, only one or two
papillae in a biopsy were involved. We were uncertain
of the significance of this finding, especially in biopsies
that had been incubated for an hour before fixation, so
we recorded its occurrence but did not include it as a
criterion for esophagitis.
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In addition to epithelial lymphocytes, 74% of our
biopsies contained compressed nuclear material of un-
certain origin that appeared squeezed between adjacent
epithelial cells and was not associated with identifiable
cytoplasm on the hematoxylin-and eosin-stained slides
(Figure 14). This nuclear material, which we called
“squiggle cells”, was often elongated and/or frag-
mented, and occasionally appeared lobed. Some exam-
ples appeared morphologically consistent with Langer-
hans’ cells.'” We reviewed the 63 biopsies from asymp-
tomatic Canadian patients and found similar material
in 71% of them. We also stained slides from eight Linx-
ian biopsies containing a representative spectrum of
squiggle cells with chloracetate esterase (to stain neutro-
phils and eosinophils), leukocyte common antigen (to
stain lymphocytes), Leu 26 (a pan B-cell marker), and
CD 45 (a pan T-cell marker). We found that most of the
compressed nuclear material stained as T-lymphocytes
or did not stain at all, findings similar to those of an-
other recent report.” Only rare squiggle cells stained as
neutrophils, and these were always accompanied by
clearly identifiable intraepithelial neutrophils in the
same tissue sections. We concluded that although a few
squiggle cells might be neutrophils or eosinophils, the
great majority were most probably T-lymphocytes,
Langerhans’ cells, or degenerated nuclear material. We
decided to diagnose intraepithelial neutrophils and eo-
sinophils only when they were clearly identifiable, as
such in Figure 4, and we did not accept compressed
nuclear material as evidence of epithelial inflammation.

Lamina propria inflammation. Many authors con-
sider mononuclear inflammatory cells in the lamina
propria to be a nonspecific finding in the esophagus,
and, thus, do not recognize their presence as a criterion
for reflux esophagitis.*” Other authors have considered
a “slight lymphoplasmacytic and polymorphonuclear
infiltrate and edema of the submucosa’” to be diagnostic
of esophagitis in high-risk areas such as Linxian.'**?
After reviewing the initial Linxian biopsies and the
biopsies from asymptomatic Canadian patients, we de-
cided on an intermediate position, that scattered lym-
phocytes, plasma cells, and eosinophils and follicular
clusters of lymphoid cells were probably normal find-
ings in the lamina propria, but that dense nonfollicular
infiltrates of mononuclear inflammatory cells (Figure 5)
or easily recognizable infiltrates of neutrophils should
be considered histologic evidence of esophagitis.

Squamous dysplasia and squamous cancer. The
histologic criteria and grading of squamous dysplasia
and squamous cancer are fairly well standardized, but
opinions may differ on the use of the term carcinoma-
in-situ. We feel that the most logical and reproducible
point to separate squamous dysplasia and cancer is in-
vasion of neoplastic epithelial cells through the base-

ment membrane. Therefore, we did not use the term
carcinoma-in-situ, and we required invasion to make a
diagnosis of cancer.

Comparisons with Previous Studies

Our results (Tables 1 and 2) show a different distribu-
tion of esophageal squamous histologic diagnoses than
has been previously reported from this population.

When comparing our findings with those of Crespi
and Munoz'""® or Yang and Qiu,'*" it should be noted
that our protocols differed from theirs in several ways:
all of our patients had previous cytologic evidence of
dysplasia; our protocols for biopsy site selection may
have differed somewhat (but probably not greatly)
from theirs; and many of our biopsies were incubated
for 1 hour for tritiated thymidine incorporation before
fixation.

Acknowledging these differences in protocols and
methods, it still appears that the major factor causing
our results to differ from those of other authors was
differences in histologic criteria. Crespi et al.">** do not
state histologic criteria for any diagnostic categories ex-
cept esophagitis, and their descriptions of esophagitis
are brief and not sufficiently detailed for some compari-
sons. Qiu et al.'**® describe their diagnostic categories
more completely. In all of these reports,'®* it is unclear
how often esophagitis occurred alone, as the patient’s
worst diagnosis, and how often it accompanied dyspla-
sia or cancer.

We found no biopsies in the current material that fit
the common Chinese definition of atrophy. This is simi-
lar to what Qiu et al."*"® found in Huixian, a county
near Linxian with a similar high incidence of esopha-
geal cancer, but it is different from Crespi’'s or Qiu’s
findings in Linxian."*" This difference probably re-
flects different criteria; for example, Qiu’s description of
atrophy sounds like a thin epithelium overlying granu-
lation tissue (Figure 10), an appearance we diagnosed
as esophagitis. In addition, previous authors may have
included thin dysplastic epithelia (Figure 11) twice in
their prevalence figures, both as atrophy and as dyspla-
sia, whereas we counted these cases only once, as dys-
plasia.

Our definition of acanthosis was purely an arbi-
trary one, designed to separate the thickest epithelia
from the rest, without regard for the presence of clear
cell change, which appeared to be a common and non-
specific finding in biopsies of all thicknesses. By our
definition, acanthosis was uncommon but not rare.
Crespi’s finding that 77% of patients in this population
showed clear cell acanthosis''™* must have relied on a
significantly different division point to separate thick
from normal biopsies and/or must have based this
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Figure 14. High-power views (Top left, top right, and bottom left) of a
spectrum of squiggle cells, which we interpreted as compressed
# lymphocytes, Langerhans’ cells or degenerated nuclei (original

! magnification, X1000).

diagnosis on the finding of clear cell change, irrespec-  which they reached the upper third. Crespi et al.'""* do
tive of the epithelial thickness. not state papillary height criteria and give no data on

Several aspects of the diagnosis of esophagitis de-  how many of their biopsies showed abnormally elon-
serve comment: We saw many biopsies with papillaein  gated papillae. The finding by Qiu et al.'*'* that 81% of
the middle third of the epithelium, but only a few in  their biopsies from Huixian showed abnormal papillary
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upgrowth probably reflects their decisions that papillae
in the middle third of the epithelium are abnormal and
that Kobayashi et al.’s criteria® identify abnormally
elongated papillae in obliquely cut sections.

Crespi et al.’>"® do not mention basal cell hyper-
plasia as a criterion for esophagitis. Qiu et al.,**'* re-
quiring that the basal zone be greater than 50% of epi-
thelial thickness to diagnose basal cell hyperplasia,
identified this finding in 31% of patients from Linxian
and 74% of patients from Huixian, prevalences that are
much greater than what we found in our biopsies.

We found basal cell hyperplasia associated with
elongated papillae in only eight biopsies. Since there
may be regional differences in papillary height, even
within individual biopsies, it may be that larger biop-
sies, with more papillae, would have allowed more spec-
imens to have been diagnosed as esophagitis.

The decisions about histologic criteria for esophagi-
tis that affected our results the most were the decisions
about epithelial and lamina propria inflammation dis-
cussed above. If we had accepted scattered intraepithe-
lial lymphocytes as evidence of esophagitis, virtually all
of our biopsies would have received this diagnosis. If all
squiggle cells had been accepted as epithelial inflamma-
tion, over 70% of our biopsies would have been diag-
nosed as esophagitis, based on this criterion alone. Ac-
cepting scattered mononuclear cells as lamina propria
inflammation would also have dramatically increased
our prevalence of esophagitis. By not including these
findings as evidence of inflammation, only 4.6% of our
patients had a worst diagnosis of esophagitis. Crespi et
al., '™ who appear to have relied heavily on lamina
propria infiltrates of mononuclear cells for diagnosing
and grading esophagitis, found histologic esophagitis in
64% of their patients in Linxian. Qiu et al.,'> who based
their grading of esophagitis on epithelial lymphocytes
and neutrophils, reported epithelial infiltration by neu-
trophilic granulocytes in 75% of their patients in Hui-
xian. We believe that in this latter series, they must have
included our squiggle cells as neutrophils.

We found basal cell hyperplasia together with
elongated lamina propria papillae (8 biopsies), with epi-
thelial inflammation (4 biopsies), and alone, with nei-
ther of these other findings (67 biopsies). We assume
that basal cell hyperplasia was a response to epithelial
injury in the first two settings, but we wonder about its
meaning when found alone: was it a response to a non-
inflammatory epithelial injury, or was it a primary pro-
liferation of basal cells, perhaps an early stage of neo-
plasia? It will be interesting to follow these patients, to
see if basal cell hyperplasia in any of these settings pre-
dicts an increased risk of developing dysplasia or
cancer.

In our series, 23% of the patients had a worst squa-
mous diagnosis of dysplasia, and an additional 4.6%
had invasive squamous cancer. These prevalence fig-
ures are greater than those reported from Linxian by
Crespi et al. (8% dysplasia and 0.9% squamous
cancer)''™ or by Qiu et al. (17% dysplasia and 1.8%
squamous cancer),'® probably because our survey was
limited to patients with a previous cytologic diagnosis
of dysplasia.

The fact that only 27% of our patients showed his-
tologic dysplasia or cancer may be due to a combination
of factors, including regression of dysplastic lesions in
the 4 years between the cytologic and endoscopic exami-
nations, insufficient sampling by the endoscopic biop-
sies, and false-positive initial cytologic diagnoses. In-
sufficient biopsy sampling was probably not the major
factor in this discrepancy, because another recent study
from Linxian has shown that most histologic dysplasia
and cancer of the squamous esophagus in this popula-
tion is associated with endoscopically visible focal le-
sions similar those targeted in the 1987 biopsy proto-
col.* Regarding the cytologic diagnoses, the cytologic
categories and criteria used in the 1983 screening were
developed and have been used almost exclusively in
China, and they have not yet been correlated carefully
with the cytologic categories used in other countries or
with same-site biopsy diagnoses.>** Such correlation
studies and longitudinal follow-up studies are needed
to help clarify discrepancies between Chinese balloon
cytology diagnoses and endoscopic biopsy findings.

In summary, the 1987 endoscopic survey in Linxian
allowed us to examine a wide range of squamous esoph-
ageal biopsies from a Chinese population that has a
high risk of developing squamous esophageal cancer.
Qur results show a different distribution of diagnoses
than has been previously reported from this popula-
tion. We think that the major reason for this discrep-
ancy was differences in histologic criteria. In our sur-
vey, seemingly small differences in criteria could cause
large differences in apparent disease prevalence. By our
criteria, histologic esophagitis and atrophy are uncom-
mon findings in Linxian, raising questions about their
significance as precursor lesions of esophageal cancer in
this population. Achieving more standardized defini-
tions of diagnostic categories and documenting the re-
lationship of these categories to the development of
cancer in follow-up studies should improve our under-
standing of esophageal carcinogenesis.
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